From the gametophytes of Leptostomum macrocarpon have been isolated the hitherto unknown 7-O-sophorotriosides of apigenin and luteolin as well as several known biflavo noids. The structures of the new compounds have been proved spectroscopically.
Intro d u ctio n T he B ryaceae and M niaceae exhibit the m ost diverse and com plex flavonoid p attern s of all moss fam ilies th at have been studied so far (G eiger et al., 1997) . The m onogeneric family L ep to sto m ata ceae is closely related to B ryaceae and M niaceae. Thus it seem ed prom ising to investigate the flavonoids of L eptostom um m acrocarpon, a re p re se n ta tive of this family.
R esults and Discussion
Seven different flavonoids ( 1 -7 ) w ere isolated from L. macrocarpon. Four of them tu rn ed out to M arkham et al., 1982) it can be dem o n strated th at all th re e hexoses are glucose. Thus 5 is luteolin-7-ß-sophorotrioside.
The second glycoside (6 ) seem ed to be an ester of 5 since it is easily hydrolysed to 5. T herefore only a very small am o u n t could be isolated in a pure state. This was ju st enough to run the FAB m ass spectrum and a 'H -N M R spectrum (see Table II ). The m ass spectrum revealed th at the rel-0939-5075/98/0100-0001 $ 06.00 © 1998 Verlag der Zeitschrift für Naturforschung. All rights reserved. Table I . NMR data of luteolin-7-sophorotrioside (5). Table II . !H-NM R-data of the acetylated luteolin-7-sophorotrioside (6). ative m olecular mass is 42 units higher than that of 5; this hints to acetic acid as the acid co m ponent of the ester 6 . A th ree-p ro to n singlet at 1.74 ppm in the 'H -N M R spectrum confirm s the assum ption th at 6 is an acetate. Two signals centered at 4.32 ppm and 3.94 ppm point to the site of acetylation. O n the basis of their coupling patterns and chem ical shifts these signals m ust be assigned to the two nonequivalent protons at the C -6 of a 6-O -acetylglucose. H ow ever, on the basis of the available evidence one cannot decide which glu cose m oiety is acetylated. Thus it can only be said th at 6 is a luteolin-7-0-ß-[(6" or 6 '" or 6"") -0 -acetylj-sophorotrioside. The structure of the third glycoside (7) can be deduced easily from its 'H and 13C N M R spectra (see Table III ): within the limits of experim ental e rro r the sugar signals are identical with those of 5 and the aglycone signals agree with the data of apigenin-7-glycosides (c. f. M arkham and G eiger, 1994 and M arkham et al., 1982) . Thus 7 is apigenin-7-O -ß-sophoroside. These th re e flavone so phorotriosides are to the best of o u r know ledge new n atu ral com pounds, w hereas th e biflavonoids o f L. macrocarpon are also w idespread in the neighbouring families Bryaceae and M niaceae. This fits well into the general picture of the distribution o f flavonoids in arthrodontous mosses: biflavonoids provide rarely useful characters th a t separate taxa below the rank of the o rder o r suborder, but flavonoid glycosides, if they are presen t at all, usually characterize genera or even subgenera (G eiger et a l, 1997 ). Extraction and isolation. T he airdried m aterial was exhaustively extracted by rep eated m acera tion w ith M e 0 H /H 20 (4:1) containing 1% citric acid. E lim ination of lipids an d chlorophyll from the com bined extracts and prelim inary separation by M PLC on RP-18 w ith a H 20 /M e 0 H gradient ranging from 9:1 to 2:2 was perform ed as d e scribed earlier (R am pendahl et al., 1996) . From this colum n the flavonoids w ere eluted in the se quence 5 + 6 , 7, 1, 2 + 3 + 4. F u rth er separation and rem oval of non-flavonoid m a tte r was achieved by SC on Sephadex LH 20 using as eluents M eO H / H 20 (2 0 -5 0 % for sepn of 5 and 6 and 80% for general purification) and M e2C 0 /M e 0 H /H 20 (2:1:1) for sepn of 2, 3 and 4. By these m ethods we isolated from 12 g L. m acrocarpon in pure state 5 mg 1, 6 mg 2, 12 mg 3, 29 mg 5, 1,5 mg 6 and 5 mg 7, as well as 2 mg 4 containing -2 5 % 3.
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E xperim ental
FAB-M S (neg. m ode): 4 -7 keV X e and glycerol as m atrix. N M R , unless stated otherw ise on the Tables: D M SO -d6, am bient tem p eratu re, 400 M Hz (JH ) and 100 M H z ( ,3C).
